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Along with the rapid development electronic information industry and the 
increasing demands of energy saving, the traditional power supply can not meet the 
increasingly stringent requirements. Switching mode power supply as green power, 
with its high efficiency, compact volume and good line regulation, has been widely 
applied in most of electronic fields. Charge Pump than the inductance-type switching 
power supply, with the installation of small size, low noise and low cost. Therefore, 
using Charge Pump in low-power portable devices is more appropriate. 
In this paper an efficient, high-frequency charge pump DC/DC step-down 
switching power supply chip is presented. First, types and the basic principles of 
switching power supply are introduced. The step-down charge pump is discussed in 
detail. Next, the global system architecture is proposed upon the design requirements 
and sub-block circuits are also introduced that focuses on several essential sub-blocks 
such as band gap、error amplifier、Oscillator、 logic control、 over voltage protection 
circuit and over temperature protection circuit. All the sub-block is simulated by 
applying the EDA tool Hspice. At last, based on the whole circuit principle analysis 
and sub-block design, the author simulated the whole circuit by HSPICE. According 
to the results of Hspice simulation, the system is stable and other performance 
specifications required is attained.  
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大体上降至工频设计的 5%~50%[8]，其主要材料可节约 90％或更高，可节电 30
％或更多。 
我国对开关稳压电源的研制工作始于 60 年代初期[9]。70 年代起，我国在黑
白电视机、中小型计算机中开始应用 5 V、20～200 A、20 kHz 的 AC/DC 开关电


















































战。电源管理系统正在日趋复杂化，一个产品通常会需要 5 V、3.3 V、2.5 V、



































































































构如图 2.1 所示[13]，由功率调整管 Ql、电阻分压网络、误差放大器和负载电阻
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